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(54) DRY DEHUMIDIFIER 

(57)Abstract: 

PURPOSE: To provide a dry dehumidifier capable of 
preventing the overheating of an adsorbent even when a 
high-humidity air is dehumidified, capable of obviating 
the lowering of adsorption efficiency and without need to 
raise the regenerating temp. 

CONSTITUTION: Plural fins 2 are provided on the 
outside of a copper tube 1, and a moisture adsorbent 3 
is applied on the tube 1 and fin 2. The air to be treated 
is circulated outside this heat-exchange member, and a 
refrigerant is circulated inside the tube 1. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The dry type air dryer characterized by making said one front face of the heat 
exchange member by which water adsorption material has been arranged on one front face carry 
out conduction of the processed air f and carrying out conduction of the thermal fluid on the 
surface of others. 

[Claim 2] The dry type air dryer characterized by arranging water adsorption material into the 
outside-surface part of a tubed heat exchange member, carrying out conduction of the 
processed air to this outside-surface side, and carrying out conduction of the thermal fluid inside 
said heat exchange member. 

[Claim 3] The dry type air dryer characterized by having the control means to which the 
adsorption material playback process to which the conduction of the warm temperature 
intermediation is made to carry out inside at least two tubed heat exchange members which 
have arranged water adsorption material into the outside-surface part, and the dehumidification 
processes which carry out conduction of the processed air to the outside-surface side of said 
heat exchange member, and carry out conduction of the refrigerant to the inside to these heat 
exchange members and said heat exchange members is made to carry out by turns. 
[Claim 4] Said adsorption material is a dry type air dryer given in claim 1 characterized by being 
at least one sort chosen from the group which consists of silica gel, a zeolite, and an activated 
alumina thru/or any 1 term of 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a dry type air dryer effective in especially 
dehumidification of high humidity air about the dry type air dryer dehumidified from processed air 



using adsorption material. 
[0002] 

[Description of the Prior Art] There are a wet air dryer from which air is cooled and 
supersaturated vapor is removed as an air dryer from which the moisture in air is removed, and a 
dry type air dryer which moisture is made to stick to adsorption material and attains low 
humidity-ization. In a wet air dryer, what cools air using the refrigerant cooled with the 
refrigerator is common. 

[0003] However, this refrigerator has the trouble that consumption energy is high, in order that it 
is going to be contrary to the request of the latest dechlorofluocarbon since chlorofluocarbon is 
used, and the heat of condensation may carry out [ and ] condensation clearance of the large 
moisture. Moreover, in order to prevent ****-ization of the condensed moisture, there is a 
difficulty that constraint is in cooling temperature and a dehumidification field. 
[0004] On the other hand, since a water adsorption operation of adsorption material, such as 
silica gel, removes the moisture in air in a dry type air dryer, there is no constraint in the 
dehumidification field which it is going to apply. For this reason, Field of application has expanded 
this dry type air dryer in recent years. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the adsorption reaction of moisture is 
a thing accompanied by big generation of heat when it applies to dehumidification of high 
humidity air, the conventional dry type air dryer has the trouble that the processed air itself will 
become an elevated temperature. Thus, since adsorption material generates heat by adsorption 
of moisture, it will become an elevated temperature and adsorption effectiveness will fall. 
Moreover, since it is necessary to let hot resurgent gas pass to adsorption material rather than 
processed air in order to reproduce adsorption material, a hot heat source is needed for 
resurgent gas, and there is a difficulty that a running cost is high. 

[0006] Also when this invention is made in view of this trouble and it dehumidifies high humidity 
air, while being able to prevent the fault temperature up of adsorption material and being able to 
prevent decline in adsorption effectiveness, it aims at offering the dry type air dryer to which 
regenerating temperature can be reduced as compared with the former. 
[0007] 

[Means for Solving the Problem] The dry type air dryer concerning this invention is 
characterized by making said one front face of the heat exchange member by which water 
adsorption material has been arranged on one front face carry out conduction of the processed 
air, and carrying out conduction of the thermal fluid on the surface of others. 
[0008] Moreover, other dry type air dryers concerning this invention are characterized by 
arranging water adsorption material into the outside-surface part of a tubed heat exchange 
member, carrying out conduction of the processed air to this outside-surface side, and carrying 
out conduction of the thermal fluid inside said heat exchange member. 

[0009] Furthermore, the dry type air dryer of further others concerning this invention At least 
two tubed heat exchange members which have arranged water adsorption material into the 
outside-surface part, It is characterized by having the control means to which the adsorption 
material playback process of making the conduction of the warm temperature intermediation 
carrying out to the dehumidification process which carries out conduction of the processed air 
to the outside-surface side of said heat exchange member, and carries out conduction of the 
refrigerant to the inside inside said heat exchange member is made to carry out by turns to 
these heat exchange members. 
[0010] 

[Function] the side (a 1 front-face side or outside-surface side) by which the water adsorption 
material of a heat exchange member has been arranged at the dehumidification process in this 
invention — it is going to dehumidify — conduction of the processed air is carried out, and the 
moisture in processed air is made to stick to said adsorption material, and is dehumidified. On 
the other hand, conduction of the thermal fluid is carried out to the front-face side of everything 
but a heat exchange member, or the inside, and heat is taken from said adsorption material 
through a heat exchange member. It is prevented that the adsorption material which generated 



heat by the adsorption reaction carries out temperature up too much by this. For this reason, 
since it is not necessary to make regenerating temperature into an elevated temperature like 
before while being able to prevent decline in the adsorption effectiveness of adsorption material, 
the running cost of the heat source of resurgent gas can be reduced. 
[0011] 

[Example] Hereafter, the example of this invention is concretely explained with reference to an 
attached drawing. Drawing 1 is the front view showing the heat exchange member of the dry type 
air dryer concerning the example of this invention. Fitting of two or more aluminum plate fins 2 is 
carried out to the heat exchange tubing (copper tube) 1 . And the water adsorption material 3 is 
arranged all over the peripheral face of these copper tubes 1, and the front face of a fin 2. This 
adsorption material 3 can apply an acrylic adhesiveness binder all over the peripheral face of a 
copper tube 1, and the front face of a fin 2, and can form it by installing it on this acrylic 
adhesion material binder film, as a silica gel particle is embedded. Moreover, the powder of silica 
gel is kneaded with water glass, and after extruding and applying this to the peripheral face of a 
copper tube 1 , and the front face of a fin 2, desiccation baking of the part for water glass can be 
carried out, and adsorption material can be prepared by fixing silica gel powder and water glass 
on a fin front face etc. Anyway, what is necessary is just to fix by applying the powder or particle 
of adsorption material to the front face of a heat exchange member, or pasting up. As adsorption 
material, a zeolite, an activated alumina, etc. are out of silica gel. 

[0012] Moreover, although the heat exchange member shown in drawing 1 is the heat-transfer 
element of a plate fin mold, the heat-transfer element of not only a such type thing but a shell 
and a tube mold, or an erotic fin mold etc. can also be used, and the heat-transfer element of 
the shape of single tubing which does not have a fin further may be used. 
[0013] Next, actuation of the dry type air dryer of constituted this example is explained like 
drawing 1 . The outside of tubing 1 is made to carry out conduction of the processed air which 
should be dehumidified, and the adsorption material 3 is made to contact. On the other hand, 
conduction of the refrigerant is carried out inside tubing 1. This refrigerant can use the cooling 
water (for example, 28 degrees C) supplied from the cooling tower currently installed in works 
etc. 

[0014] If it does so, the moisture in processed air will be adsorbed by the adsorption material 3, 
and will be removed, and processed air will be dehumidified. Although the adsorption material 3 
tends to carry out temperature up by this adsorption exothermic reaction, since this heat is 
transmitted to the refrigerant which carries out conduction of the inside of tubing 1 through a fin 
2 and the heat exchange tubing 1 and it is carried away with this refrigerant, the fault 
temperature up of the adsorption material 3 is prevented. 

[0015] Consequently, the temperature of the resurgent gas which adsorption effectiveness holds 
a high condition and supplies at the time of playback of the adsorption material 3 of the 
adsorption material 3 has also been lower than before enough. For this reason, energy of the 
heat source of resurgent gas can be lessened and a running cost can be reduced. 
[0016] Drawing 2 is the block diagram showing the 2nd example of this invention. The heat 
exchange members 4 and 5 of the couple of the structure shown in drawing 1 are intercepted in 
airtight with a batch 12, and are installed. And the refrigerant supply source 6 which supplies 
water (a cooling tower etc. and 28 degrees C), and the warm temperature intermediation supply 
source 7 which supplies 80-degree C thermal wastewater are connected to the heat exchange 
tubing 1 of the heat exchange members 4 and 5 through piping 8 and 10. That is, piping 8 is 
connected to the refrigerant supply source 6, and this piping 8 is connected to the tubing 1 of 
the heat exchange members 4 and 5 through branch lines 8a and 8b, respectively. On the other 
hand, it connects with the warm temperature intermediation supply source 7 through piping 10 
and branch lines 10a and 10b at the heat exchange tubing 1 of the heat exchange members 4 
and 5, respectively. The closing motion valves 9a and 9b are formed in Piping 8a and 8b, 
respectively, and the closing motion valves 1 1a and 1 1b are formed in Piping 10a and 10b, 
respectively. As for the closing motion valves 9a, 9b, 11a, and 11b, the closing motion is 
controlled by the control unit (not shown). 

[0017] Next, actuation of this example is explained. First, a control unit makes open the closing 



motion valves 9a and 1 1b, and makes open the closing motion valves 9b and 11a. And conduction 
of the processed air is carried out to the outside surface side of the heat exchange member 4. 
[0018] If it does so, while processed air will be dehumidified by the adsorption material 3 of the 
heat exchange member 4, the adsorption material 3 is cooled with the refrigerant which carries 
out conduction of the inside of the tubing 1 of the heat exchange member 4, and the fault 
temperature up is prevented. 

[0019] On the other hand, since about 80-degree C warm temperature intermediation supplied 
from the warm temperature intermediation supply source 7 in tubing of the heat exchange 
member 5 is carrying out conduction, the adsorption material 3 of this heat exchange member 5 
is heated, carries out desorption of the moisture, and is reproduced. Thus, processed air is 
dehumidified in the heat exchange member 4, and the playback process of adsorption material is 
carried out in the heat exchange member 5. 

[0020] Subsequently, the closing motion valves 9b and 11a are made open after playback 
process termination of the heat exchange member 5, and the closing motion valves 9a and 1 1b 
are made close. And conduction of the processed air is carried out to the outside surface of the 
heat exchange member 5. 

[0021] If it does so, while warm temperature intermediation will carry out conduction of the 
inside of the tubing 1 of the heat exchange member 4 and desorption of the moisture with which 
the adsorption material 3 was adsorbed will be carried out, dehumidification processing of 
processed air is performed in the heat exchange member 5 by which the adsorption material 3 
was reproduced. 

[0022] Thus, processed air can be continuously dehumidified by switching supply of processed 
air, a refrigerant, and warm temperature intermediation by turns by the heat exchange member 4 
and the heat exchange member 5. Also in this example, preventing the fault temperature up of 
the adsorption material 3, like the example of drawing 1 , it is efficient and processed air can be 
dehumidified. Moreover, a running cost is also low. 

[0023] Next, the dry type air dryer concerning the example of this invention is manufactured, and 
the engine performance is conventionally explained as compared with the case of the example of 
a comparison by equipment. 

The conventional equipment of example ** of a comparison dehumidifies [ dry-type-] or 
dehumidifies [ wet-] at adsorption material using the honeycomb rotor of silica gel. 
Processed air inlet condition dry-bulb temperature (it abbreviates to DB hereafter); (1) 32 
degrees C, Relative humidity (it abbreviates to RH hereafter); 68% absolute-humidity x=20.8g/kg\ 
dew-point (it abbreviates to DP hereafter); — 25-degree-C air-capacity; — example refrigerant 
of 600m3/h(2) wet dehumidification; — an R-22 or 5.5kW refrigerator — using — amount;of wet 
dehumidification dehumidification 7776 g/h outlet air condition;DB — 15 degree C About 8000 
kcal/h RH95%, DP14 degree C, x=10.0 g/kg cooling energy; The example silica gel honeycomb 
rotor of air-cooling refrigerator quantity of electricity;about 6.0 kWH(s)(3) dry-type 
dehumidification, The diameter of 350mm, amount;of die-length 200mm dehumidification 4896 
g/h outlet air condition;DB62 degree C, RH8.2%, DP19.5 degree C, x=14.0 g/kg'renewal energy; 
about 6300kcal playback quantity of electricity;about 7.3 kWH playback heat-source 
temperature;DB140 degree C [0024] The heat exchange member of the structure shown in 
example 1 drawing 1 was used. However, fin pitch;3.5mm, heat transfer area; the acrylic 
adhesiveness binder was applied all over 2x2 sets of 29m aluminum plate fins (5-minute batch 
change method), and 680g /of silica gels of 20-35 meshes of viscosity was installed two times m 
on the front face. 

[0025] Moreover, dry type dehumidification was carried out at the process same on condition 
that 28 degrees C of cold energy intermediation; cooling tower water at the time of ** 
adsorption, and the warm temperature intermediation;80-degree-C thermal wastewater at the 
time of ** playback as a heat carrier of the section of copper as the example shown in drawing 
2 . 

[0026] Consequently, the damp air of amount of dehumidification;10200 g/h outlet air 

condition;DB34 degree-C, RH19%, DP8 degree-C, and x=6.65 g/kg was acquired. 

[0027] In addition, the cooling tower water as cold energy intermediation is low-price cooling 



water, and the thermal wastewater as warm temperature intermediation is also low-price 
wastewater. Therefore, a running cost becomes very low and is applicable also to 
dehumidification air conditioning as it is. 

[0028] It applied by extrusion molding, desiccation baking was carried out, and the outside 
surface of example 2 copper tube (the outer diameter of 1 0mm, die length of 1 200m) was made 
to fixingHze silica gel powder with water glass. Hard soldering welding of this copper tube was 
carried out at the tube plate, and the heat exchange member was obtained. The result equivalent 
to an example 1 was obtained also in this example 2. 

[0029] In addition, as for this invention, it is needless to say that it is not limited to the above- 
mentioned example. For example, not only tubed but a tabular batch member is sufficient as a 
heat exchange member. Moreover, not only the inside of tubing but an outside may be made to 
carry out conduction of the heat carrier, and it may carry out conduction of the processed air 
into tubing. 

[0030] Moreover, although the heat exchange member of the example of above-mentioned 
drawing 1 prepares adsorption material in the outside surface of the heat exchanger of a plate 
fin mold, it is applicable to the thing of various gestalten, such as an erotic fin mold which 
prepared the fin in the outside surface of shell with the shape not only of this plate fin mold but 
a pipe, a fin mold, and a pipe, as a heat exchange member. In addition, rather than the thing of 
the shape of a mere pipe, contact surface area with processed air becomes large, and the thing 
of a gestalt which has a fin can attain the miniaturization of a heat exchange member. 
[0031] 

[Effect of the Invention] As explained above, while according to this invention water adsorption 
material is prepared in a heat exchange member and this water adsorption material dehumidifies 
processed air, generation of heat from the adsorption material by adsorption of moisture can 
carry out dry type dehumidification of the processed air, maintaining the adsorption 
effectiveness of adsorption material highly, since heat exchange with the thermal fluid through a 
heat exchange member removed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the front view showing the example of this invention. 
[Drawing 2] It is the block diagram showing other examples of this invention. 
[Description of Notations] 
1: Heat exchange tubing 
2: Fin 

3: Adsorption material 

4 5: Heat exchange member 

6: Refrigerant supply source 

7: Warm temperature intermediation supply source 



8, 8a f 8b, 10, 10a, 10b: Piping 

9a, 9b, 11a, 11b: Closing motion valve 
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DRAWINGS 



[Drawing 1] 
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